Hyperthermic treatment of canine tibia through RF inductive heating of an intramedullary nail: a new experimental approach to hyperthermia for metastatic bone tumours.
Although the incidence of metastatic bone tumours is recently increasing, the local control rate of conventional treatment modalities is not satisfactory. If an intramedullary nail for the fixation of a weakened bone with metastatic lesions can be used as a heat-generating material for hyperthermia, the treatment result is expected to improve. This new approach to hyperthermic treatment of bone tumours has been investigated in a canine tibia. An intramedullary nail made of stainless steel was put into a medullary canal of a canine tibia. The leg was exposed to an alternating magnetic field of 100 kHz in the frequency and 100 Oe in the maximum intensity. The nail was inductively heated for 60 min. The temperature of the nail > 50 degrees C and the cancellous bone 5 mm from the nail was heated to a therapeutic temperature, 42.5 degrees C. After a bone labelling with tetracycline and calcein, the dogs were killed 2, 4 and 12 weeks after the heating. The area of osteonecrosis was evaluated by fluorescence microscopy analysis. The heated cancellous bone around the nail showed osteonecrosis in 2 weeks after the treatment, but it recovered completely in 12 weeks. This experiment has demonstrated the heating capability of the new hyperthermic technique and minimal toxicity to the bone, and suggests the clinical application to metastatic bone tumours.